The use of incandescent bulbs by the majority of building occupants in Nigeria has complemented high cost of electrical energy consumption and this has informed prevalence of different types of energy efficient lighting bulbs. The study, therefore, identified and examined types of lighting bulbs used, assessed the rate of use of energy efficient bulbs in selected residential buildings and examined factors influencing its use. The study was carried out in Ife Central Local Government Area of Osun State, Nigeria. Residential settlements in core wards in the study area were considered and four wards in the core zone of the Local Government were randomly selected from the total of eleven while data collection was done with the use of primary and secondary data techniques. Simple random sampling technique was used to select 5% sample size from the entire population and systematic sampling procedure was further employed by selecting every 10 th building in the direction of movement which indicated selection of 123 houses. A total of 123 structured questionnaires were administered on the respondents on issues associated with the use of lighting bulbs. Data collected were analysed by both descriptive and inferential statistical techniques. The study found that 90.53% and 72.63% of the respondents used incandescent and energy saving bulbs respectively; variation existed in the wattages of different brands of energy saving and non-energy saving bulbs used in the selected buildings: A major proportion of the respondents used an average number of 1-5 lighting bulbs in buildings and its spaces therein; while quality and cost-saving benefit, energy saving benefit and durability of bulb influenced the choice of fluorescent tubes, compact fluorescent bulbs and light emitting diodes with a mean score value of 2.20, 2.29 and 2.85 respectively. In view of the need to enhance visual performance and comfort of buildings and its occupants respectively, efforts must be made by government to ensure that consumers awareness and enlightenment be increased on the types of lighting bulbs to procure and there is also need to strengthen mechanisms through the importation and sales of energy efficient bulbs only so as to enhance its cost-saving and environment-related benefits amongst others.
Introduction
Energy is an essential ingredient for socio-economic development and economic growth and its central objective is to provide energy services that are needed for lighting and other benefits in an environment (Sambo, 2005) . According to Oyedepo (2012) , energy is an important production factor that should be managed in parallel with factors like land, labour and capital. In order to achieve energy efficiency, the modes of utilizing sustainable energy resources play an important role. The industrial revolution heralded the unprecedented use of energy which has brought about massive increases in productivity and changes in lifestyles (Nag, 2004) . This involves the practice of energy efficiency through the services and components used in buildings. Energy efficiency does not necessarily mean that we should not use energy, but it should be used in a way that it will minimize the amount needed to provide services and comfort of building occupants (Johnson, Odekoya and Umeh, 2012) .
In any country, energy efficiency practice has become the key driver required to achieve sustainable energy management in buildings. Building design and modes of use equally offer major opportunities for improved energy efficiency (Oyedepo, 2012; Dineen and Gallachoir, 2011) . Usually, there are two important ways that can be explored in achieving efficient use of energy in a given environment. According to Community Research and Development Centre (2009) , the first is the technological approach while the second is the behavioural approach. The technological approach involves the process of changing the type of technology we use to a more efficient one, while behavioural approach entails the mode of changing the way things are done. The transition in the type, pattern and use of lighting bulbs in buildings has been a global issue and this causes paradigm shift from incandescent to low energy efficient bulbs.
In Nigeria, what are mostly used are the incandescent bulbs (IBs) (IEA, 2006) , but there are also energy efficient bulbs. Energy efficient bulbs that we have in Nigeria include halogen incandescent, compact fluorescent lamps (CFLs) and lighting emitting diodes (LEDs) (www.wikipedia.org).
One unique thing about all the energy saving lamps mentioned above is that they consume lesser energy compared to incandescent bulbs which upholds the principle of sustainable energy management. In Nigeria, residential buildings account for 65% of the total consumption of electricity, and lighting being one of its major uses, the country stands to make a lot of savings from the use of energy efficient bulbs but there is still high rate of sale and use of incandescent bulbs and this is contrary to what obtains in developed countries .
The technical benefits of retrofitting incandescent bulbs have been shown when compared with the energy saving bulbs. Natalie and Yi (2012) opined that by increasing the prevalence of CFLs, it is expected that households will save energy and cut utility bills as CFLs provide significant energy savings over IBs. It further showed that large-scale switch to CFLs can aid in reducing carbon emissions or help in closing the gap between electricity supply and demand which is an issue that is specially crucial in most developing countries. Casillas and Kammen (2011) stipulated that the use of CFLs provided the most attractive financial investment, with an internal rate of return (IRR) of 52.80%. Bertoldi and Atanasiu (2006) also reported that the payback for switching from IBs to CFLs depends on the initial purchasing costs, cost of electricity and the rate of use. Xing, Hewitt and Griffiths, (2011) opined that replacement of inefficient lamps is usually the first choice for low carbon refurbishment due to significant reduction in energy usage with relatively cheaper means. Equally, CFLs, consume 1/4th to 1/5th of the energy used by incandescent light bulbs to provide the same level of light (Kumar, Juain and Bansal, 2003; IEA, 2006; Waide, 2006) . CFLs also have much longer lifetimes with rated life spans of 5,000 to 25,000 hours when compared to 1,000 hours on average for incandescent lamps (IEA, 2006) .
In developing areas, having access to electricity has become a major challenge and investing in energy saving practices would help to entrench sustainability. In view of the importance attached to the savings attached to energy consumption, a number of past studies have been carried out on the lighting bulbs used in buildings because having access to electricity has been seen as a major challenge . Community Research and Development Centre (2009) showed that less than 40% of the population of the country used energy savings bulbs as shown by its rate of sales and usage. Otegbulu, Odekoya and Johnson (2012) showed varying percentages of the use of incandescent bulbs and CFLs in parts of Ikorodu and Magodo areas of Lagos State, Nigeria based on various indices. Lebot (2009) also found that a paltry 29.69% of the respondents in Ikorodu area of Lagos state employed the use of incandescent bulbs exclusively while a higher percentage (56.10%) of the respondents used combinations of CFLs and incandescent bulbs for lighting in their homes. The use of incandescent bulbs by the majority has complimented the high cost of electrical energy supply in various residential buildings in Nigeria. In view of the awareness of the benefits of energy efficient bulbs, there is a rising adoption for its use by building occupants in the study area, hence the need for this study. The study was limited to the perception of respondents on the use of incandescent bulbs and lighting emitting diodes based on the state of development of the study area. The study was therefore carried out to identify and examine types of lighting bulbs used, assess the rate of use of energy efficient bulbs in the selected residential buildings and examine factors influencing its use.
Research Methodology
The study was carried out in Ife Central Local Government Area of Osun State, Southwestern Nigeria. It consists of multi-ethnic nationalities predominantly dominated by the Yorubas. The target population consisted of residential buildings in the core ward of the study area. The selection of the core zone was based on its population density, historic and antecedent backgrounds. Demographically, the core zone of Ife Central Local Government had 11 wards and 4; which were core-based, were selected for this study. Preliminary survey and NPC (2009) showed that there were 482, 506, 635 and 835 residential buildings in each of Ilare III, Iremo IV, Iremo V and Moore/Ojaja ward of the study area respectively and these were adopted for this study.
With regards to this study, the sample frame was the total number of residential buildings in the core zone of Ife Central Local Government Area which were 2,458 houses. According to Richard and Anita (2008) , the process of sampling or selection of part of the population from which the characteristics of the larger population can be inferred has long been accepted as a legitimate and important method of research. A simple random sampling technique was used to select 5% sample size from the entire population, which indicated selection of 24, 25, 32 and 42 houses in Ilare III, Iremo IV, Iremo V and Moore/Ojaja ward respectively and thus totaling 123 houses. Also, systematic sampling procedure was employed by selecting every 10th building in the direction of movement along major roads and streets in the study area (Table 1) . Assessment of facilities used indoor can be carried out by either or both objective and subjective approach which involve the use of field measurement and questionnaire/ interview respectively. Based on the emerging use of LED lights in the study area, the method of data collection employed was the subjective method to establish and verify perception of the occupants of buildings on the lighting bulbs used. Hence, data for the study was collected by using structured questionnaire administered on the respondents of the selected buildings. It was complemented by conducting interview on the respondents to get information on the type and mode of use of lighting bulbs in the study area and issues associated with the factors that influenced various brands and types of lighting bulbs used by the respondents. Data collected was analysed by using descriptive and inferential statistics. Table 5 , it was revealed that amongst the respondents that used incandescent bulbs in the study area, 41.82% used 100 watts, 40.00% of them used 60 watts and 7.28% used 40 watts bulbs. This implied that the use of 100watts incandescent bulbs was most prevalent in the buildings. It
Results
Through the adoption of 5% of the occupants of residential buildings in the study area, a total of 123 questionnaire was administered on them while 95 were returned, and this indicates a response rate of 77.23%. The rate of return of the questionnaire administered ought to be adequate to substantiate results of the study based on Babies (2005) which states that a response rate of 40% ought to be adequate for researches in built environment studies. The profile of respondents sampled in the study area is shown in 
Identify and Examine Lighting Bulbs Used in the Buildings
The study shows that according to past studies examined in the literature review, lighting bulbs used by building occupants can be categorized into either incandescent and energy efficient bulbs. Thus, as shown in Table 3 , it was found that a large proportion of the respondents in the selected buildings (90.53%) used incandescent bulbs while a fairly reduced proportion, 72.63% used energy efficient bulbs. Past works of Otegbulu et al., (2012) indicated that awareness on the use of energy efficient bulbs in selected areas of Lagos state accounted for the rate of its adoption by the occupants. The results of this study also indicated further classification of bulbs used in residential buildings sampled classified as energy inefficient and efficient bulbs respectively. Thus, Table 4 shows that a sizeable number of the occupants of the buildings, 57.90% used incandescent bulbs, 10.59% used fluorescent tubes, and 56.47% used compact fluorescent lamps. This indicated that socio-economic characteristics of the occupants and level of availability of the various types of lighting bulbs affected its rate of use by the building occupants.
The study also examined wattage of the types and brands of lighting bulbs used in the buildings sampled. As shown in The study further showed the prevalence and number of either incandescent or energy saving bulbs used in different spaces of the buildings sampled based on their typology which was either personally-owned or self-rented apartment. As shown in Tables 7 and 8 , an almost similar pattern of the 1-5 number of lighting bulbs of either incandescent or energy efficient bulbs were used in the various spaces of either personally-owned or self-contained buildings occupied by the respondents in the study area. It further showed that in the living room of personally-owned or self-rented buildings, 86.40% of incandescent bulbs were used while the rate of use of energy saving bulbs was comparably higher (100.00%). The same pattern on the prevalence and pattern of use of both incandescent and energy saving bulbs were found in other spaces of the buildings sampled.
Factors Affecting the Use of Lighting Bulbs
The study equally examined factors that influenced the use of different lighting bulbs by the respondents in the study area by taking note of the factors that existed in the body of literature. It is shown in Table 9 that quality of bulb and cost saving benefit of bulb were rated as the most significant factors that influenced the use of fluorescent bulbs with mean score values of 2.20 respectively while durability was rated third with an index value of 2.10. It was shown that energy saving benefit of bulb with a mean value of 2.29 was ranked as the most important factor that influenced the use of compact fluorescent bulb, durability of bulb with value of 2.28 was ranked second and quality of bulb with mean value of 2.24 was ranked third. Equally, durability and quality of bulb mostly influenced the use of light emitting diodes bulbs in the study area with a mean value of 2.85.
Discussion of Findings
The profile of the respondents based on their characteristics indicated that the proportion of female respondents (56.80%) that responded to the questionnaire administered was significantly higher than the male (43.20%). This disparity was observed to be due to the fact that the study was carried during the day as most men respondents would have left for their places of work compared with the female that stay more at homes based on their occupational status This was also observed to be a reflection of socio-economic characteristics of the respondents in the core zone of the study area. The result showed that bulk of the respondents (49.50%) were within the age limit of 20-25 years and 22.10% between 26-30years. A fairly large proportion, was also shown that amongst those that used compact fluorescent bulbs, 30-60 watts was mostly used by 37.50% of the respondents and 14.58% used 18-30 watts bulbs. However, 50.00% of the respondents used 6-8 and 4-5 watts of the lighting emitting diodes bulbs respectively.
Assessment of the Rate of Use of Energy Efficient Bulbs
The study equally assessed the distribution and rate of use of incandescent and energy savings bulbs in the building spaces used by respondents in the study area. As shown in Table 6 , it was revealed that 1-5 number/range of bulbs was mostly used by the respondents in all the buildings sampled; 1-5 number of 100 watts of incandescent bulbs was used by 91.30% of the respondents; 1-5 number of 8-12 watts and 13-18 watts of compact fluorescent bulbs respectively were mostly used by 100.00% of the respondents while 85.70% used 18-30 watts of 1-5 number of the compact fluorescent bulbs; and 4-5 watts and 6-8 watts of 1-5 number of lighting emitting diodes were mostly used by the occupants of the buildings respectively. Responses on the various factors that affected the use of lighting bulbs used by the building occupants sampled indicated that in the case of fluorescent tubes, quality and cost saving benefit of bulb respectively were the most significantly ranked factors that influenced its use; energy saving benefit was the mostly ranked factor that influenced the choice of compact fluorescent bulbs followed by the durability of bulb while durability and quality of bulb respectively influenced the choice and use of light emitting diodes by the respondents. Variation in the factors that affected the use of different lighting bulbs by the respondents was observed to be due to the awareness on their performance based on the operating factors.
Incandescent Bulbs

Conclusion and Recommendations
The study was carried out to depict information on the awareness and adoption of the types of lighting bulbs used by the occupants of buildings in the core zone of Ife Central Local Government, Osun State, Nigeria in order to foster visual comfort needed to enhance performance of tasks indoor. The varying performance of the types and brands of lighting bulbs has affected the procurement and use of 50.50% were married and the occupational status of the respondents revealed that majority of the respondents, 58.90%, were self-employed. It was observed that in view of geographic location of the study area (a core zone), and occupational status of the respondents, a sizeable proportion of them, 63.20%, had up to secondary school education. This characteristic, occupancy pattern and type of building where they lived as 38.30% lived in singleroom buildings and 77.14% were in bungalow buildings. Thus, the socio-economic characteristics of the respondents served as the prime issues that affected the type and mode of use of lighting bulbs in the selected buildings of the study area.
Responses on the types of lighting bulbs used indicated that 72.63% made use of energy efficient bulbs in the building; most of which are in combination with incandescent bulbs which is 57.90% of use by the respondents. Also, the results showed that compact fluorescent bulbs is the mostly used type of energy efficient bulbs in the study area with a response rate of 56.47% compared to 10.59% and 2.35% that used fluorescent tubes and light emitting diodes respectively. The study has shown that 1-5 number proportion of lighting bulbs was mostly used in the spaces In view of the importance attached to the dependence of building occupants on the performance of building occupants on lighting bulbs to give visual comfort, the study recommended that there is need to foster consumers awareness on the types of lighting bulbs to procure and government should also strengthen mechanisms through importation and sales of energy efficient bulbs only so as to enhance its cost-saving and environment-related benefits amongst others.
either energy inefficient and efficient bulbs respectively over the years in the country. Thus, the study was carried out to identify and examine types of lighting bulbs assessed rate of use of types of energy efficient bulbs and the factors influencing its use. The study established that amongst energy inefficient bulbs used by the respondents, incandescent type was mostly used while compact fluorescent bulb was the most prevalent type of energy efficient bulb mostly used in the study area. It also showed that different watts of types and brands of lighting bulbs were used by the respondents. This was largely due to different operating factors that informed the choice of the type of either energy inefficient or efficient bulbs used. The study also depicted that there was variation in the wattages and number of the types of lighting bulbs used in the types of buildings and spaces occupied by the respondents sampled. The limitation of the study involved the adoption of subjective approach which allowed the use of questionnaire as the data collection instruments based on the emerging use of LED lights in the study area, and further studies on the assessment of types of lighting bulbs be carried out to depict the comparative energy savings potentials obtainable from the different types and brand of lighting bulbs through the use of appropriate field measurement devices. 
